ABSTRACT
INTRODUCTION
The prevalence of erectile dysfunction (ED) among patients with chronic kidney disease (CKD) was first studied in the 1970s. Initial reports published by Abram et al (1975) as cited by Cerqueira et al (1) showed that the prevalence of ED reached levels of around 80%. Varying degrees of ED have been described in end-stage renal disease (ESRD) patients by Neto and colleagues who found moderate ED in 35.4% and minimal ED in 24.6% among 118 patients with ESRD; complete ED was reported by 25.4% of subjects (2) . In one early (1985) study of dialysis patients, 79% of men complained of sexual dysfunction and 61% of erectile impotence following uraemia and the onset of regular dialysis therapy (3) . In another study, a decade later, approximately 50% of uraemic men complained of ED, while an even greater percentage of both men and women complained of decreased libido and a marked decline in the frequency of intercourse (4) . The latter study was consistent with earlier findings that 40 to 50% of patients with uraemia complained of erectile dysfunction and reported a significant decrease in frequency of intercourse (5) . Kidneys perform vital functions for the body and kidney disease can affect several organ systems of the body in many different ways (6) . Many studies have been done on problems related to ESRD including management of anaemia (7) (8) (9) , nutrition (10-12), dialysis and calcium and phosphate metabolism (13, 14) . However, one of the commonest associated symptoms of ESRD has been relatively neglected, that is, sexual dysfunction.
Sexual stimulation of the human male results in a series of psychological, neuronal, vascular and local genital changes. At least three different classifications for these changes have been described. Kolodny et al described a psychosexual response cycle that consists of four phases: excitement, plateau, orgasm and resolution (15) .
Higher serum testosterone appears to be associated with greater sexual activity in healthy older but not younger men. Furthermore, higher testosterone levels may also shorten the latency of erection stimulated by exposure to erotic material (16) . Testosterone replacement in hypogonadal males restores sexual interest, shortens latency and increases frequency and magnitude of nocturnal penile tumescence (17) .
Erection is under the control of several neurological and vascular cascades (18) . The ejaculation phase is controlled by sympathetic innervation of the genital organs and occurs as a result of a spinal cord reflex arc. Both physiological and psychogenic elements contribute to the genesis of the orgasmic phase. Local penile α-adrenergic receptor activation is the most important neuromediator effecting detumescence (19) .
Female sexual dysfunction is characterized by disturbances in the processes of the sexual response cycle or by pain associated with sexual intercourse. The female sexual response cycle can be divided into the phases: desire, excitement, orgasm and resolution (20) .
The aetiology of sexual dysfunction in patients with ESRD is multi-factorial and among the most probable causes are autonomic neuropathy, diminished concentration of testosterone, hyperprolactinaemia, vascular disease of the penile arteries and veins, medications and psychogenic factors (21 orgasmic dysfunction (p = 0.007). Hypertension (HTN) has already been recognized as the commonest cause of ESRD in Jamaica (25, 26) and in this study, 46.9% of males suffered from hypertension. However, hypertensive male patients less commonly reported sexual dysfunctions (ED = 89.3%, SDD = 88.2%, OD = 78.9%) than their diabetic counterparts. Diabetic patients were more likely to suffer severe forms of sexual desire disorder and orgasmic disorder compared to those with other co-morbidities. Patients who had chronic glomerulonephritis (GN) had a greater tendency to develop severe erectile dysfunction. Additionally, male patients with haemoglobin level more than 10 g/dL suffered less severe orgasmic dysfunction and desire dysfunction (p = 0.0001 and p = 0.025, respectively) than those with haemoglobin level 9.99 g/dL or less.
Among the participants in this study, the proportion of married males and females were 58.4% and 41.5%, respectively. The majority of male and female patients with ESRD (60.8% each) were found to be sexually inactive within the last month. Among married persons, statistically similar proportions of male patients (56.4%) and female patients (51.4%) reported that they had been sexually inactive for more than a month (χ 2 = 2.89, df = 1, p = 0.089). By the aetiology of ESRD, there were statistically significant differences in the prevalence of orgasmic dysfunction, being highest among the male diabetic population (89.6%) compared to those with hypertension (78.9%), chronic glomerulonephritis (50%) and other causes (84.6%) of ESRD [χ 2 = 12.21, df = 3, p = 0.007]. Diabetic patients also most commonly reported severe orgasmic dysfunction (DM: 67.4%, HTN: 61.7%, GN: 62.5% and other: 62.4%).
Similar to the orgasmic disorder, male sexual desire dysfunction was found most commonly among diabetic patients (95.8%) followed by hypertensive patients (88.2%). This disorder was less frequent in male patients whose primary aetiology of ESRD was with other (76.9%) and chronic glomerulonephritis (68.8%). The difference in proportions was statistically significant (χ 2 = 10.27, df = 3, p = 0.016) [ Table 1 ].
A total of 102 female patients with ESRD participated in the study. The relationship between the prevalence of model of the female sexual response (22) (23) (24) . Female sexual disorders are classified as:
* Sexual desire disorders (SDD) which are subdivided into hypoactive sexual desire (HSD) disorder and sexual aversion disorder * Sexual arousal disorder * Orgasmic disorder (OD) * Sexual pain disorder which includes dyspareunia, vaginismus and non-coital sexual pain disorder The purpose of this study was to assess the prevalence, severity of sexual dysfunction and relationships with the primary aetiology of ESRD and anaemia.
SUBJECTS AND METHODS
A cross-sectional study was done among 268 Jamaican patients (166 males, 102 females) with ESRD. Subjects were recruited from 10 of 15 sites providing dialysis in Jamaica in the public and private sectors during the time of the study. One site was geographically distant and logistically prohibitive to engage and was thus excluded. Four private dialysis centres declines to participate in the study. Data were collected using an interviewer-administered questionnaire. The questionnaire elicited information regarding sociodemographic characteristics, primary aetiology of ESRD, frequency and satisfaction with sexual activity/ performance, and sexual function/dysfunction. The study was carried out from August 2011 to July 2012 and all patients attending for dialysis during that period were recruited for the study, having met eligibility criteria. Subjects had to be over 18 years of age and had to have been on chronic haemodialysis for at least three months. Erectile dysfunction was assessed using the International Index of Erectile Function (IIEF). The assessment of female sexual dysfunction (FSD) was determined based on the DSM-IV and ICD-10 classifications of sexual disorders. The prevalence and severity of sexual dysfunctions and the relationship with the primary aetiology of ESRD were assessed using Chisquared tests. The association between anaemia and sexual dysfunction was also ascertained.
RESULTS
The mean age of participants in this study was 49.78 ± 13.78 (range 18-80) years for the males and 44.58 ± 12.44 (range 18-65) years for the females. The prevalence of sexual dysfunction among the ESRD patients in Jamaica was high in both genders. Almost all males (97.5%) reported intercourse dissatisfaction. Erectile dysfunction was the most prevalent sexual dysfunction among the males (91.4%) followed by sexual desire disorder (88.3%) and orgasmic disorder (81.6%).
Diabetes mellitus (DM) was the strongest associated co-morbidity for all kinds of male sexual dysfunctions. Erectile dysfunction was found in 97.5% of diabetic patients, 95.8% reported decreased sexual desire and 89.6% reported The prevalence of aversion sexual disorder was highest in those patients who had chronic glomerulonephritis as the primary aetiology of ESRD (90.5%). Corresponding figures were 86.7% and 84.2%, respectively, for females with hypertension and diabetes as primary aetiological factors. Severe aversion sexual disorder was most commonly found among females with chronic glomerulonephritis (57.9%) compared to females with diabetes (56.3%) and hypertension (53.8%). Arousal disorder was reported more by chronic glomerulonephritis patients (95.2%) compared to diabetics (94.7%) and hypertensive (84.4%) patients. However, among females, severe arousal disorder was found most among those with diabetes (72.2%), followed by those with hypertension (60.5%) and glomerulonephritis (60%) as the primary cause of ESRD.
Among females with diabetes as the primary cause of ESRD, 94.7% had female orgasmic dysfunction and 66.7% of them were found to have severe orgasmic dysfunction. Among females with hypertension as the primary cause of ESRD, the prevalence of orgasmic dysfunction was 91.1% and 65.9% of them suffered severe orgasmic dysfunction [ Table 2 ].
All male patients with severe anaemia were found to have intercourse dissatisfaction. Those patients with mild anaemia suffered less severe orgasmic dysfunction (χ² = 17.44, df = 2, p < 0.0001) as well as less desire dysfunction (χ² = 7.36, df = 2, p = 0.025) than those with moderate or severe anaemia. It was also noted that higher haemoglobin levels were associated with less severe erectile dysfunction.
With respect to anaemia as a possible risk factor for sexual dysfunction, the study showed a high prevalence (100%) of hypoactive sexual disorder among the severely anaemic females. This disorder was found to be 95.3% prevalent in females with moderate anaemia and 94.1% in females with mild anaemia (n = 102). With regards to other female sexual dysfunctions, aversion sexual disorder was found in 100% of patients with mild anaemia and 90% in severely anaemic patients. This may indicate that the degree of anaemia has no obvious impact on aversion sexual disorder among female patients with ESRD.
Arousal sexual disorder and orgasmic disorder were found more among females with severe anaemia [haemoglobin < 7 g/dL], 87.5% and 97.8%, respectively. These disorders were less commonly seen in those female patients with mild anaemia (76.5%) but these differences were not statistically significant.
DISCUSSION
Erectile dysfunction is more frequent among end-stage renal failure patients than the normal population. Patients with ESRD experience a significant decrease in quality of life, due Sexual Dysfunction and End Stage Renal Disease The mean haemoglobin level of male patients was 8.62 ± 2.39 g/dL (range 3.76-13.1 g/dL). Female patients had mean haemoglobin of 8.24 ± 1.96 g/dL (range 4.1-12.0 g/dL). When categorized by anaemia into three groups according to haemoglobin levels (severe ≤ 7, moderate 7.01-9.9 g/dL, mild ≥ 10 g/dL-≤ 13.4 g/dL), most patients were found to have moderate anaemia (42.2% of males and 62.7% of females).
both to the limitations imposed by the disease as well as the demands of the treatment that they receive.
The present study showed associations between diabetes mellitus, hypertension and all types of male sexual dysfunctions. Diabetes appears to be a major factor in sexual dysfunction among male ESRD patients. However, the potential contribution of chronic glomerulonephritis and other causes of ESRD cannot be ignored. All ESRD patients are at risk of developing sexual dysfunction regardless of cause of the ESRD. Male patients with severe anaemia appear to be at higher risk for orgasmic disorder and severe sexual desire problem than their counterparts with mild anaemia. Prevention of severe anaemia may reduce the occurrence of orgasmic and desire dysfunctions in males.
Among females, there may have been insufficient power to detect significant differences as a result of the smaller number of female subjects. According to the data available, female ESRD patients with diabetes are very likely to have hypoactive sexual disorder. This subgroup tended to have more severe female sexual dysfunctions than other groups with other co-morbidities/aetiologies of ESRD. Aversion sexual disorder was associated with chronic glomerulonephritis. Severe anaemia was found to be associated with female hypoactive sexual disorder. Correction of severe anaemia could probably improve severe arousal disorder and orgasmic disorder for female patients with ESRD as these disorders were notably found more in patients with severe anaemia.
The associations between individual antihypertensive medications and sexual dysfunctions were not analysed. Antihypertensive drugs were used by 77.8% of all participants. Mediator or interaction effects of such medications on sexual dysfunction in the population studied are unknown. This is an area for future research.
High prevalence of sexual dysfunctions among patients with ESRD regardless of gender mandates that physicians raise the issue during the clinical interview of such patients. Appropriate counselling for such patients and their partners should be conducted to improve understanding of these common ESRD-associated disorders. Therapeutic trial with sildenafil should be considered in those patients with erectile dysfunction if there are no absolute contraindications and correctable clinical issues have been addressed. The satisfaction rate on the overall efficacy questions in response to 25 mg of oral sildenafil were 80% in a haemodialysis group and 82% in a peritoneal dialysis group (27) . Correction of severe anaemia has well-established benefits. In the ESRD patient, this might include alleviation of severe sexual desire and orgasmic dysfunction. This is the first report on the prevalence of sexual dysfunction among patients with ESRD in the Caribbean. Use of standard international instruments in this study allowed comparability with worldwide results. The smaller sample size of the female group might have reduced the ability to detect associations.
CONCLUSION
This study demonstrates the very high prevalence of sexual dysfunctions among patients with ESRD in Jamaica. A significant proportion has reduced regular sexual activity as a consequence of the disease. End stage renal disease should be considered as a risk factor for sexual dysfunction. Sexual dysfunctions are more likely to be found in ESRD patients with diabetes and hypertension. Erectile dysfunction is the commonest sexual dysfunction for male and hypoactive sexual disorder is the commonest among female ESRD patients.
In ESRD patients, severe anaemia is a putative risk factor for erectile dysfunction and female hypoactive sexual disorder. The prevention/correction of severe anaemia may reduce severe orgasmic dysfunction for both males and females.
